Background Caesarean delivery has been suggested to alter
T he prevalence of atopic diseases in childhood
Atopic diseases is typically chronic and may restrict 6 The proportion of caesarean sections has increased up Children delivered by caesarean section have been shown to have delayed and altered establishment of gut flora Decreased exposure to microorganisms early in life leads to insufficient Some investigators have reported increased risk for developing asthma and atopic diseases among children delivered by caesarean section compared to those delivered vaginally, while others have found no
Although the relationship between mode of delivery and the prevalence of allergic diseases has been investigated in many countries, there have this study was to assess for a relationship between a history of caesarean delivery and atopic diseases in
Methods
clinic at the Department of Child Health, Sanglah defined as the presence of or a history of at least diagnosed by pediatricians/physicians (pediatric confirmed by fulfillment of the Sanglah Hospital Guidelines Criteria, with or without the support of a from severe form of atopic diseases, undergoing treatment with antihistamines and/or corticosteroids, who had incomplete data or whose parents refused to Inclusion criteria for the control group were control group, we also excluded children suffering antihistamine treatment, and who had incomplete calculated with type I error ( ) Demographic data regarding birth weight, age, number of siblings, exposure to environmental cigarette smoke (exposure to any smoker at home), exposure to kitchen smoke (bedroom and kitchen carpet usage, pets, duration of breast feeding, the age age at which formula milk was first introduced, and a family history of atopic diseases were obtained from a Subjects underwent skin prick tests to common 
Results
One hundred two children were recruited into this subjects were excluded due to the presence of severe atopic dermatitis that the skin prick test could not Subjects' demographic characteristics are shown in Table 1 . Most of our study subjects in the case The relationships between each risk factor and the occurrence of atopic diseases were analyzed. found a significant association between caesarean section and atopic diseases in a bivariate analysis,
Discussion
The relatively high rate of caesarean sections in Denpasar warrants an investigation for an association between mode of delivery and the delivery was significant as a risk factor for atopic diseases by bivariate analysis, but not by multivariate family history of atopic diseases, we found that there was an association between caesarean section and Caesarean section is associated with delayed intestinal colonization, which could deprive newborns of immunostimulatory impulses at a critical period in life when the immune system and the gut barrier regression analysis including significant confounders revealed that the significant risk factors associated with atopic diseases were a positive parental history of atopy, kitchen smoke exposure, and pets exposure (Table 2) .
between caesarean delivery and atopic diseases in a subgroup of subjects who had a family history with of atopic diseases (Table 1) .
Caesarean section was significantly associated with a higher risk of atopic diseases in this subgroup of (72) 10 (20) 40 (80) Birth weight, n (%) <2,500 g 0 (0) 50 (100) 2 (4) 48 (96) Formula milk < 6 months, n (%) Age when semi-solid food was introduced, n (%) <6 months
17 (34) 33 (66) 9 (18) 41 (82) 17 (34) 33 (66) 16 (32) (92) 4 (8) 31 (62) 19 (28) 27 (54) 23 (46) 18 (36) 32 (64) 14 (28) 36 (72) 9 (18) 41 (82) 7 (14) 43 (86) 2 (4) 48 (96) Kitchen smoke exposure, n (%) Cigarette smoke exposure, n (%) Carpet usage, n (%) Mosquito coil smoke exposure, n (%) Pets exposure, n (%) 31 (62) have been shown to have a delayed and altered development in the establishment of gut flora, as well to microorganisms early in life leads to insufficient combining subjects with and without an atopic family history, we found that caesarean delivery was not may have been due to major differences between the examine gut flora colonization or cytokines production Previous studies on caesarean delivery and the development of allergic diseases has produced Our study, consistent with data found no convincing evidence that infants delivered by caesarean section had an increased risk of developing allergic diseases (asthma, hay fever, and not associated with the subsequent development of asthma, wheezing, or atopy in later childhood in a Outcome variables examined in the Bristol study were
The Finnish Health Register reported that the was significantly higher in children delivered by caesarean section than in those delivered vaginally, but no associations were observed between caesarean section and other allergic diseasess (hay fever and A adults revealed a strong effect of caesarean section showed no associations with atopy, allergic rhino associated with a moderately increased risk of allergic rhinitis, asthma, hospitalization for asthma, and perhaps food allergy/food atopy, but not with inhalant Factors such Fischer's exact test (2 cells (50,0%) have expected count less than 5. The minimum expected count is 1,00.) * Adjusted by multivariate analysis (family history of atopic diseases, semi-solid food introduction at < 6 months of age, kitchen smoke exposure, cigarette smoke exposure, mosquito coil smoke exposure, and pets) and the definition of allergic diseases also may have previous studies in terms of outcomes, as we used the term 'atopic diseases,' a collection of various atopic Therefore, although caesarean section is considered to be a risk factor for allergic diseasess, a lack of association in our subjects might due to the fact that most children in our study were already over 2 only once at the beginning of life, while other risk factors such as parental history of atopy, and exposure to household pets and kitchen smoke, affect subjects for longer durations in life, the role of caesarean response association between household gas cooking and the prevalence of respiratory illnesses (allergic rhinitis, asthma, bronchitis, sinusitis, and pneumonia) in preschool children in a residential estate with low outdoor air pollution, after controlling for potential evidence that household gas cooking increases the risk 22 An earlier US report indicated that exposure or allergic reactions to pets were the predominant risk exposure to cats and the prevalence of asthma in 24 Caesarean section was associated with allergic rhinitis and atopy in children with a parental history 25 Also, caesarean delivery of parental reporting of food allergies (to egg, fish, observed association between caesarean delivery and food allergy among Norwegian infants was stronger after the analysis was stratified by maternal history caesarean section and had a maternal history of allergy who were delivered vaginally and had no maternal 26 examined whether the association between caesarean delivery and atopic diseases differed by family history family history of atopy and delivered by caesarean
Early life exposure to allergens may vary by mode of delivery, and absence or avoidance of these factors unable to collect data on other variables, including maternal smoking, gestational age, intrauterine infection, NICU admission, antibiotic administration on the type of milk formula given to our subjects (cow's milk formula, hydrolyzed cow's milk formula, or
Nor was data regarding the use of probiotics collected in our study, so the factors mentioned above were not about dust mites, we did collect data on the presence A limitation of our study was the wide age range of subjects, as the effect of caesarean delivery may have been different among older subjects, in terms of the interval between caesarean delivery and the event group may not represent the general population of power on the subgroup analysis differed by family history of atopic diseasess in our study, probably due
In conclusion, children who have a family history of atopy and are delivered by caesarean section have a as a delivery option should be carefully considered in
